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The Lake Pepin Watershed  

Natural lake on the 
Mississippi River  
 

Large drainage area 
 

Excellent long-term 
pollution records  
 

Sediment, phosphorus, 
triclosan 
 
 
 



The Mississippi National 

River and  Recreation 

Area 



Can I swim in the river?  

Can I eat the fish I catch?  

Is pollution getting better?  

What about 

those Asian 

carp?  

Do you guys have some 

kind of report on this?  

Is flow really higher?  



Report goals 

 Clear and easy to understand 

 

 Increase public awareness 

 

 Build public support around 

priorities for action  

 

 Audience: Minnesotans who 

want to know more about the 

Mississippi River 
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Report development 

Large universe of information 
 

Advisory and technical teams 

 Identify potential indicators  

 Identify suitable data sources 

 Refine indicator options 

 

Final cut: 13 indicators 

 



RIVER 
FLOW Flow 

SWIMMING & 
RECREATION Bacteria Phosphorus 

FISH & 
FISHING Fish consumption 

Fish survey Asian carp 
ECOLOGICAL 

HEALTH Sediment Nitrate 

Mussels Bald Eagles 
OTHER CONTAMINANTS 

OF CONCERN Triclosan PFOS 

Additional Contaminants  
of Concern 

Report indicators 



Indicator Format 
  History and background 

 
  Sources, status, trends  

 
  Graphics and maps  

 
  Management solutions 

 

  Data Sources 

 

2 

1 

3 

4 

5 

6 

  Headline and summary 

    



About this presentation 

Presentation of findings 
 

 
 
 

13 indicators – 5 in detail 

 Bacteria 

 Asian carp 

 Sediment 

 Nitrate  

 Bald eagles  

 

 
 
 

Summary and conclusions 
 

 
 
 

Questions and answers 
 

 
 
 



River flow has increased significantly. 

 

RIVER 
FLOW Flow 

Timing, amount, and intensity of rain and 
snowfall all impact river flow.  

Flow impacts water quality and aquatic 
habitat.  

Mississippi River flow at Hastings increased by 
25% from 1976 to 2005.  



History and trends 

RIVER 
FLOW Flow 

Note: trend analysis available only through 2005.  



SWIMMING & 
RECREATION Bacteria 



Portions of the metro river are 

impaired with excess bacteria 

 

SWIMMING & 
RECREATION Bacteria 

Bacteria pollution comes from human and 
animal sources. 

A clean-up plan is currently under 
development to address this pollution 
problem. 



SWIMMING & 
RECREATION Bacteria 

Escherichia coli (E. coli) bacterium indicates 
the potential presence of waterborne 
pathogens. 

Contact with water with high bacteria 
concentrations can make recreational users 
sick.  

Sources include:  

 Human waste  

 Livestock  

 Pets  

 Wildlife  

Impacts and sources 



History and trends 

SWIMMING & 
RECREATION Bacteria 

E. Coli data collected since 2005 

Some stretches showed 
excess fecal bacteria by 1996 

Modern wastewater treatment systems 

 Reduced raw sewage 

 Improved public health 

Separation of sanitary and storm sewers 

 Began 1985 - now largely complete 

 Kept millions of gallons of sewage per year river 



SWIMMING & 
RECREATION Bacteria 



Solutions  

SWIMMING & 
RECREATION Bacteria 

The MPCA’s  cleanup plan 
to address this problem is 
currently being developed 

 Gather data  

 Identify sources  

 Propose source reductions  

 

You can help:  

 Pick up pet waste  

 Reduce runoff  

 Septic systems 

 



Can I swim in the river?  

SWIMMING & 
RECREATION Bacteria 

Caution is advised in impaired reaches of the 

river, and you should always wash up 

afterwards.  

 

Swimming should be avoided throughout the 

river within 48 hours of rain events. 

 
Bacteria in water is as dangerous for dogs as it is for people. 

Don’t let your dog drink river water.  

 

 

 

 



The slide title goes here 

FISH & 
FISHING Asian carp 

Slide bullet points go here if you wish and can 
continue as you wish. 

And more slide bullets can go here. 

 If there’s blank space at the bottom of the slide, 
it’s not a concern, just part of the style. 



Asian carp are moving into the metro 

Mississippi River 

FISH & 
FISHING Asian carp 

Asian carp are invasive fish 

Pose a serious threat to recreation and 
ecosystem health 
 



History and trends 

FISH & 
FISHING Asian carp 

 Imported from China to 
southern U.S. fish farms  

Escaped in the 1970s, 
established in southern 
river by the 1980s 

Advancing up the 
Mississippi River  

 Illinois River: extreme 
infestation  



Description and impacts 

FISH & 
FISHING Asian carp 

Four Species  

 Bighead: can grow to 111 lbs.  

 Grass: consume vast amounts of aquatic vegetation. 

 Silver: can reach 40-60 lbs and jump 10 feet high.  

 Black: threaten native mussels and snails.  

 

 Large appetites  

 Few natural predators  

 Outcompete native fish 
 Threat to public safety and property 

 



Status 

FISH & 
FISHING Asian carp 

Recent catches near 
Prescott and Winona  

 Bighead  

 Silver 

About 1 dozen caught 
since 1996 

No established 
populations yet 

 
Asian carp caught near  

Winona in 2012.  

 
Photo: St. Paul Pioneer Press 



Are Asian carp already here?  

FISH & 
FISHING Asian carp 

eDNA tests in 2011 

Silver carp eDNA  
found in multiple 
locations 

No bighead eDNA 

Reliability of eDNA 

 

It’s unclear how far 

upstream Asian carp 

have reached.  

 



Solutions 

FISH & 
FISHING Asian carp 

Stop the spread of Asian carp 

 Targeted lock closure at Upper St. 

Anthony Falls Lock and Dam and the 

Ford Dam 

Slow the spread of Asian carp 

 Modify lock operations 

 Install fish barriers 

Control established populations 

 Enhance monitoring 

 Develop new control technology 

www.asiancarp.us     or     www.stopcarp.org  

http://www.asiancarp.us
http://www.stopcarp.org


ECOLOGICAL 
HEALTH Sediment 



The river is impaired with excess 

sediment below the Minnesota River. 

ECOLOGICAL 
HEALTH Sediment 

 Excess sediment can harm aquatic plants and 
habitat for fish and other wildlife.  

 About 75% of the river’s sediment comes from 
the Minnesota River basin. 

 Lake Pepin filling in at 10 times its natural rate. 



Description and impacts 

ECOLOGICAL 
HEALTH Sediment 

 Tiny particles of soil and organic matter 
 

 Cloudy/turbid water impairs aquatic life  

 Fish & aquatic insects   

 Submersed aquatic vegetation  

 

 Sediment carries other pollutants 
 

 Settles out in Lake Pepin 

 Top portion of the lake will be gone within 100 

years 



History and Trends 

ECOLOGICAL 
HEALTH Sediment 

 1930s -1960s: 
Loads doubled 
 

 Early 1990s: Loads 
peaked 
 

 Recent loads: 
~850,000 metric 
tons/year  
 

 Current sediment 
load: 10 times 
“natural rate”  
 

 



Sources 

ECOLOGICAL 
HEALTH Sediment 

 About 75% from MN River 

 Bluffs, banks, ravines 

 Field runoff  

 

 Additional sources: 

 Mississippi, Cannon Rivers 

 

 Metro area: ~6% of load 
 

 Greatly influenced by 
increased flows 
 

 



ECOLOGICAL 
HEALTH Sediment 



ECOLOGICAL 
HEALTH Sediment 

Solutions  
Complete Cleanup Plans 

 Mississippi & Minnesota Rivers  

 

Agricultural Conservation 

Water retention  

Urban runoff controls  

Mississippi Makeover: 

 Island building  

 Pool “draw downs” 

 



ECOLOGICAL 
HEALTH Nitrate 



The river currently meets drinking 

water standards for nitrate 

ECOLOGICAL 
HEALTH 

Excess nitrate poses threats to human health 
and aquatic life, and is a primary contributor to 
the Gulf “dead zone.” 

Nitrate concentration increased by 47% from 
1976-2005. 

The state does not yet have a river nitrate 
standard to protect aquatic life.  

Nitrate 



Description and impacts 

ECOLOGICAL 
HEALTH 

Nitrogen is a naturally abundant element 
 

Nitrate (NO3) is a common form of nitrogen 
 

Human health 

 Drinking water standard (10 parts per million, ppm) 

 Blue Baby Syndrome  

 

Gulf “Dead Zone” 

 Seasonal hypoxic zone in gulf 

 6,765 square miles in 2011 

Nitrate 



ECOLOGICAL 
HEALTH Nitrate 



ECOLOGICAL 
HEALTH Nitrate 



Trends 

ECOLOGICAL 
HEALTH Nitrate 

Metro River 
1976 – 2005:  
47% increase  

 

Clinton, Iowa 
1980 – 2008:  
76% increase  

 



Solutions  

ECOLOGICAL 
HEALTH 

Establish nitrate standards 

 MN nitrate study 

 River nitrate standard 

 

Agricultural sources 

Urban runoff 

Air emissions 

Wastewater Treatment 
Plants  

Nitrate 



The river’s bald eagle population 

has made a dramatic comeback. 

ECOLOGICAL 
HEALTH 

Eagles here average 2 
young/nest each year. 

 

Comeback attributed to 
habitat protection, 
chemical bans. 

 

NPS monitors levels of 
human-made chemicals in 
bald eagles.  

Bald Eagles 

Source: National Park Service 



Background and history 

ECOLOGICAL 
HEALTH 

1963: 417 eagle pairs 

1940s-1970s: protections 

Today: 10,000 eagle pairs 

Exposed to contaminants  
via prey 

NPS monitoring eaglets for 
lead, mercury, DDT, PCBs, 
PFCs, PFOS 

 

Bald Eagles 

Source: Derek Bakken  
(under CC-BY-2.0 license) 



ECOLOGICAL 
HEALTH Bald Eagles 

Population status 



ECOLOGICAL 
HEALTH Bald Eagles 





ECOLOGICAL 
HEALTH Bald Eagles 

Eaglet health status 



ECOLOGICAL 
HEALTH Bald Eagles 

Management solutions 

Monitoring 

 

Address “hot spots” 

 

Habitat protection, 
restoration  

 

 





The metro area sends too much 

phosphorus downstream to Lake Pepin.  

SWIMMING & 
RECREATION Phosphorus 

Excess phosphorus harms 
aquatic life and recreation. 

Decreased concentrations 
offset by higher river flows. 

 Concentration: down 28% 

 Load downstream: stable  

MN does not yet have river 
phosphorus standards. 



The metro river is a world class fishery 

FISH & 
FISHING Fish survey 

Vastly improved 
fishery 

 Trophy walleye 

 World class 

smallmouth  

Catch-and-release 
regulations in place 

Very limited data  

 Additional baseline 

data recommended  

 



Fish from the river are safe to eat if you 

follow state fish consumption advice 

FISH & 
FISHING Fish consumption 

Fish can contain PCBs, 
mercury, PFOS. 

Always follow site-specific 
consumption advice  

Consumption guidelines 
are based on:  

 Species 

 Who you are 

 How often you eat fish 

 Exclude catch-and-release 

species 

 



Some mussels populations are 

gradually being re-established  

ECOLOGICAL 
HEALTH 

Mussels are an indicator 
of river health. 

Mussel habitat is 
degraded below the  
MN River confluence. 

Species diversity and 
abundance have not 
fully recovered to 
historic levels. 

Mussels 



OTHER CONTAMINANTS 
OF CONCERN Additional Contaminants of Concern 

PFOS 

 Common in household items  

 Fish consumption advisory  

 Present in east metro groundwater  
 

Additional Contaminants  

 PAHs & flame retardants  

 Pharmaceuticals & pesticides 

 PCBs & mercury  
 

Triclosan 

 Common antimicrobial agent  

 Human & environmental concerns  

 Present in 75% of Americans  



So, how is the Mississippi River?  

Bald eagles  

 Populations thriving  

 Eaglets in better health  

 

Summary and conclusions  

Mussels  

 Returned to the river  

 Areas of good habitat 

Fish survey 

 Trophy walleye 

 World class smallmouth bass 

 



Summary and conclusions  

Sediment impairment 

 Impaired below MN Confluence 

 Lake Pepin infill  

 
Bacteria impairment 

Fish consumption  

 Site-specific consumption advice 

 PCBs, Hg, PFOS  

Excess phosphorus  

 Lake Pepin impaired 



Summary and conclusions  

River flow 

 Increased 25% 

Nitrate 

 Increased 47% 

 Gulf “dead zone” 

Emerging Contaminants 

 Triclosan, PAHs, PBDEs, etc.  

 Risks not fully understood 

 

Asian carp  

 Have reached MN 



What can you do? 

Stewardship Guide 

 Tips for what you can do in 

your home, yard, and 

community to protect the 

Mississippi River 

 

Policy Guide 

 Actions that federal, state, 

and local leaders can take 

for the river 



For More Information 

   WWW.STATEOFTHERIVER.COM  

  Trevor Russell       Lark Weller  
   Friends of the Mississippi River   National Park Service - MNRRA 
   (651) 222-2193 ext 18.          (651) 293-8442       
   trussell@fmr.org       lark_weller@nps.gov 
 

mailto:trussell@fmr.org
mailto:lark_weller@nps.gov


 


